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Description 

Description of Invention 

[0001] The invention relates to an assembly for the 
stabilisation of vertebral bodies of the spine of the kind 
which is secured to the adjacent vertebral bodies by 
pedicle screws, and in particular although not exclusive- 
ly to such an assembly for stabilisation of two adjacent 
vertebral bodies. 

[0002] The Jumbo-sacral region of the human spine 
consists of five lumbar vertebrae located above the 
large triangular bone called the sacrum. Between adja- 
cent lumbar vertebrae are inter-vertebral discs (IVD) 
which have a complex structure, with a central jelly like 
nucleus pulposus and a peripheral rim of tough fibrous 
layers, the annulus fibrosus. Each lumbar vertebra is 
made up of a vertebral body, with upper and lower end 
plates, which contact the IVD's, and facet joints located 
posteriorly. Movement in the lumbo-sacral spine occurs 
in the IVD's at the front and at the facet joints at the rear. 
Thus, the IVD's and the facet joints provide stability of 
the motion segment between adjacent vertebra. How- 
ever, they also transfer load from one vertebra to the 
next, and it is estimated that the IVD bears approximate- 
ly 80% of the load and the pair of facet joints at the rear 
bear approximately 20% of the load. A normal IVD can 
distribute the load uniformly across the surface of the 
end plate of the vertebral body. However, when the IVD 
and/or the facet joints are damaged or degenerate this 
can lead to instability of the motion segment between 
adjacent vertebra and commonly to low back pain. It is 
considered that the pain can be caused by abnormal 
movement, and/or by abnormal distribution of load 
across the end plates of the vertebrae. 
[0003] Conventional treatment of low back pain is to 
limit movement between adjacent vertebrae, typically by 
fusing the adjacent vertebrae together. However, fusion 
has a high failure rate of pain relief. 
[0004] More recently treatment with prosthetic IVD's 
has been tried in an attempt to preserve the normal 
movement and normal load bearing of the inter-verte- 
bral joints. However, thus far the results are no better 
than in fusion of adjacent vertebrae. 
[0005] An alternative approach is that of "soft stabili- 
sation" which aims to prevent abnormal motion in painful 
motion segments of the lumbo-sacral spine, but to save 
as much as possible of the normal motion. Several 
methods of soft stabilisation have been described in the 
literature, but only two are currently in use. 
[0006] The Graf ligament system consists of a fabric 
ligament secured across pedicle screws located in the 
adjacent vertebrae. Typically two such ligaments are lo- 
cated across each motion segment, one to each side on 
the rear of the spine. This system creates lordosis (cur- 
vature of the spine, convex forwards) and restricts the 
movement of the motion segment between the verte- 
brae concerned, but it also increases the load at the pos- 



terior part of the IVD. In one such system (Dynesys- 
Sulzer, as described in European patent application 
published under No. EP 0 669 109) excessive lordosis 
is prevented by a cylinder embracing the ligament be- 

s tween the pedicle screws. However, actual distraction 
of the disc space can only be achieved by producing 
flexion of the motion segment. This results in a kyphotic 
(convex backwards) segment, and kyphotic segments 
in the lumbo-sacral spine can produce back pain. 

10 Hence, there are significant problems with the use of 
such a system. 

[0007] The other soft stabilisation system which is in 
the process of development is a fulcrum assisted soft 
stabilisation system (FASS) which is described in Inter- 
ns national patent application WO-A-01 /45576. In this sys- 
tem the compressing effect of the ligament found in the 
Graf ligament system is converted into a distraction ef- 
fect by the use of a fulcrum bridging between the pedicle 
screws, and located between the ligament and the 
20 spine. This system can unload the IVD in forward flexion 
but not in extension. However, it is known from the liter- 
ature that the IVD is loaded both in flexion and extension 
and the facet joints are specifically loaded in extension. 
Hence, this system also is expected to suffer from dis- 
25 advantages. 

[0008] None of the above described soft stabilisation 
systems therefore addresses the important aim of ad- 
dressing uniform IVD distraction to create a normal load- 
ing pattern across the end plates of the vertebrae, both 
30 in flexion and extension. 

[0009] Various spiral implants are described in US 
patent no. US 5,415,661, FR 2 799 949 and FR 2 735 
351. 

[0010] It is an aim of the present invention to provide 
35 a new soft stabilisation system which addresses that 
aim, and mitigates the problems described above. 
[001 1 ] According to the present invention there is pro- 
vided an assembly for the stabilisation of vertebral bod- 
ies of the spine comprising a pair of pedicle screws each 
40 having a threaded shaft with a tapering first end for in- 
troduction into a vertebral body and a head portion with 
a second end, characterised in that it further comprises: 

a spring member having first and second ends, sub- 
45 stantially straight portions adjacent each end and a 
substantially curvilinear central portion therebe- 
tween, the straight portions and the substantially 
curvilinear central portion being substantially copla- 
nar; and 

50 a pair of fixation mechanisms for securing the first 
and second ends of the spring member to the pair 
of pedicle screws, and 

characterised in that the substantially curvilinear 
55 central portion of the spring member is a coil. 

[0012] The substantially curvilinear central portion of 
the spring member typically has a radius of curvature in 
the range 3 to 17 mm or in the.range 5 to 15 mm. 
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[001 3] The substantially straight portions of the spring 
member may be at an angle to each other in the range 
0 to 180 degrees, or 90 to 180 degrees. When the 
straight portions are at 180 degrees they are substan- 
tially coaxial. When the substantially straight portions of 5 
the spring member are at 0 degrees they are parallel. 
[0014] Preferably the spring member is formed from 
wire. 

[001 5] The spring member may have a diameter in the 
range 1 to 6 mm, or in the range 2 to 5 mm. 
[0016] The spring member may have substantially 
straight portions of greater cross sectional area than that 
of the substantially curvilinear portion. 
[001 7] The assembly may have a pair of sleeves, one 
on each of the substantially straight portions, to effec- 
tively increase the external diameter of at least a part of 
each of the substantially straight portions. 
[0018] Such sleeves may have external diameters in 
the range 5mm to 8mm. 

[001 9] The spring member may be round in cross sec- 
tion, or alternatively may be square or rectangular in 
cross section. The spring member is preferably formed 
from titanium or stainless steel. 
[0020] The threaded shaft portions of the pedicle 
screws may have lengths in the range 30 to 60 mm, or 
in the range 35 to 55 mm. Preferably the pedicle screws 
are formed from titanium. 

[0021] The assembly may be for stabilisation of two 
adjacent vertebral bodies of the spine, i.e. one motion 
segment. Typically for such embodiments the spring 
member has a length in the range 20 to 65 mm, but it 
may be in the range 25 to 60 mm. 
[0022] The assembly may have a spring member 
which is specifically adapted for stabilisation of three 
vertebral bodies of the spine, that is two motion seg- 
ments. 

[0023] In such embodiments, the spring member typ- 
ically has a length in the range 50-1 1 0mm, but it may be 
in the range 60-1 00mm. 

[0024] Embodiments of the invention will now be de- 
scribed in conjunction with figure 7, by way of example 
only, with reference to the accompanying drawings in 
which: 

Figure 1 is a schematic illustration of an assembly 
for stabilisation; 

Figure 2 illustrates three alternative embodiments 
of a spring member for incorporation in the assem- 
bly of Figure 1 ; 

Figure 3 schematically illustrates a pair of assem- 
blies, from perspective angle; 
Figure 4 illustrates schematically how the assembly 
of Figure 1 can be used for distraction of the motion 
segment; 

Figure 5 illustrates schematically how the assembly 
can be used to cause backward angulation of the 
motion segment; 

Figure 6 illustrates a fixation mechanism suitable for 



use in the assembly of Figure 1 ; 
Figure 7 illustrates three alternative spring mem- 
bers according to the invention; 
Figure 8 illustrates schematically two assemblies 
used across adjacent motion segments, and 
Figure 9 illustrates schematically an alternative em- 
bodiment of an assembly for use across two motion 
segments. 

[0025] Figures 1-6 and 8-9 do not depict the spring 
member according to the invention but they serve for 
elucidation of the technical aspects thereof. 
[0026] Referring first to Figure 1 , an assembly 1 0 for 
the stabilisation of two adjacent vertebral bodies 12, 14 
of the spine is illustrated schematically. The vertebral 
bodies 12, 14 are separated by an inter-vertebral disc 
16 which has a nucleus pulposus 1 6a and a fibrous out- 
er-annulus, called the annulus fibrosus, 16b. For sim- 
plicity the facet joints have been omitted from the pos- 
terior of the vertebral bodies 12, 14. For clarity the as- 
sembly 1 0 is fixed to the posterior of the vertebral bodies 
12, 14. 

[0027] The assembly 1 0 comprises a spring member 
18 which has a central substantially curvilinear portion 
18a, which in this embodiment is C-shaped, and sub- 
stantially straight portions 18b extending outward there- 
from. The straight portions 18b and curvilinear portion 
18a are joined by reverse curvature portions 1 8c. 
[0028] The assembly 10 further comprises a pair of 
pedicle screws 20 each of which comprises a threaded 
shaft portion 20a with a tapering first end 20b and a head 
portion 20c with a second end 20d. 
[0029] The assembly 10 is illustrated in position se- 
cured to the posterior of a pair of adjacent vertebral bod- 
ies 12, 14 with the threaded shaft portions 20a of the 
pedicle screws 20 inserted into the vertebral bodes 12, 
14. The spring member 18 is secured to the heads 20c 
of each of the pedical screws 20 by a fixation mecha- 
nism as appropriate. An example of a fixation mecha- 
nism will be described later, although any appropriate 
mechanism may be used. 

[0030] Referring now in particular to Figure 2, three 
examples of spring members for incorporation into an 
assembly according to the invention are illustrated. Fig- 
ure 2a shows the spring member 18 from Figure 1 . In 
the spring member 1 8 the substantially straight portions 
18b are coaxial, i.e. at an angle of 180° to each other, 
and the substantially curvilinear portion 1 8a is C-shaped 
and approximately a semi-circle. The reverse curvature 
portions 1 8c are of small radius and approximate to right 
angles. 

[0031] In Figure 2b a first alternative spring member 
22 is illustrated in which the substantially straight por- 
tions 22b are at an angle to each other of approximately 
150°, and the substantially curvilinear portion 22a is 
again C-shaped and approximately a semi-circle. The 
substantially straight portions 22b and the substantially 
curvilinear portion 22a are joined by reverse curvature 
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portions 22c which in this spring member 22 are of rel- 
atively small radius, but not as small as in the embodi- 
ment above. 

[0032] In Figure 2c a third embodiment of a spring 
member 24 is illustrated. The spring member 24 again 5 
comprises two substantially straight portions 24b, with 
a substantially curvilinear portion 24a therebetween, 
these portions being joined by reverse curvature por- 
tions 24c which are of a larger radius of curvature than 
those 22c in the previous embodiment. The substantial- 
ly straight portions 24b are again at an angle to each 
other, this time of approximately 140°. 
[0033] The substantially curvilinear portions 1 8a, 22a, 
and 24a are all shown as being smooth curves approx- 
imating to a semi-circle. However, they could take other 
forms, such as for examples being smaller arcs of a cir- 
cle, or indeed not being strictly curvilinear but compris- 
ing a plurality of short straight portions. 
[0034] The substantially straight portions 18b, 22b 
and 24b, are all shown as being straight, but they could 
in alternative embodiments be very slightly curved. They 
will generally be at angles to each other in the range 90 
to 180° for embodiments such as these with C-shaped 
curvilinear central portions 1 8a, 22a and 24a. 
[0035] In each of the spring members 18, 22 and 24 
the substantially straight portions and the substantially 
curvilinear portion are coplanar. 
[0036] The spring members 1 8, 22 and 24 are made 
from titanium or stainless steel wire, each spring mem- 
ber being bent from a single piece. The wire will typically 
have a diameter in the range 1 to 6mm, but preferably 
in a range of 2 to 5mm. The wire may be round in cross- 
section or may be of other forms e.g. square, rectangu- 
lar, or oval in cross section. 

[0037] The spring members 1 8, 22 and 24, which are 
all designed to be used between adjacent vertebral bod- 
ies, have an overall length in the range 20mm to 65mm, 
but preferably in the range 25mm to 60mm. 
[0038] Referring now in particular to Figure 3, a pair 
of assemblies 10 according to this invention are shown 
secured to a pair of adjacent vertebral bodies 12, 14. 
This is the manner in which the assembly 10 will gener- 
ally be used, with one assembly 1 0 applied to either side 
of the vertebral bodies on the posterior aspect of the 
spine. 

[0039] Referring now to Figures 4 and 5, two effects 
of use of the assemblies 10 are seen illustrated. In Fig- 
ure 4, it can be seen that unloading of the inter-vertebral 
disc can be achieved by separation of the pedicle 
screws 20, or distraction of them, along the substantially 
straight portions 18b of the spring member 18 before 
securing the spring member 1 8 to the pedicle screws 20 
using the fixation mechanisms 26. Thus the assembly 
1 0 will hold the vertebral bodies 12,14 further apart, un- 
loading the disc, yet still permit some movement which 
is relatively normal. 

[0040] In Figure 5 the use of an alternative embodi- 
ment of spring member 24, in which the substantially 
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straight portions 24b are at an angle to each other, can 
be seen providing backward angulation (lordosis) of the 
motion segment between the adjacent vertebral bodies 
which in some conditions will be desirable. 
[0041] Referring now to Figure 6 an example of a fix- 
ation mechanism 26 is illustrated, the mechanism being 
known in the prior art. The head 20c of the pedicle screw 
20 is shown with a particular form. It comprises a slot 
30 which provides the dual purpose of accepting the 
blade of a screw driver for insertion of the pedicle screw 
20 into a vertebral body, and for receipt of the substan- 
tially straight portions 24b of the spring member 24. The 
head 20c further comprises adjacent its second end 
20d, and around the upper part of the slot 30, a threaded 
portion 32. 

[0042] The fixation mechanism 26 further comprises 
a sleeve member 34 and threaded nut 36, also sleeves 
38 which are located on the substantially straight por- 
tions 24b of the spring member 24 before the assembly 
10 is put together as shown in Figure 6b. The sleeves 
38 effectively increase the outer diameter of the spring 
member 24 as necessary for use in the fixation mecha- 
nism 26. For example, for a spring member 24 formed 
from wire with a diameter of 3mm or 4mm the sleeves 
38 may typically increase the diameter to somewhere in 
the range 5mm to 8mm, as appropriate for the pedicle 
screw being used. As an alternative, the substantially 
straight portions 24b of the spring member 24 may be 
formed with a greater diameter than that of the substan- 
tially curvilinear portion 24a, and thus have a greater 
cross-sectional area than the substantially curvilinear 
portion 24a. 

[0043] The fixation mechanism 26 is shown assem- 
bled in Figure 6c. Once the screw 20 has been inserted 
into the vertebral body one substantially straight portion 
24b of the spring member 24, with sleeve 38 in place, 
is located in the slot 30. The sleeve member 34 is then 
placed over the head 20c of the pedicle screw 20, and 
the nut 36 screwed down onto the threaded portion 32 
to retain the spring member 24 in place. The fixation 
mechanism 26 may further include a check nut (not 
shown), as is known in the prior art, to further secure the 
mechanism together and to reduce the possibility of it 
loosening over time. 

[0044] It should be appreciated that the fixation mech- 
anism 26 is one example of many options which would 
be available, and any appropriate fixation mechanism 
may be used. 

[0045] Referring now to Figure 7 three further embod- 
iments of spring members according to the invention are 
illustrated. In the first, as shown in Figure 7a, a spring 
member 40 comprises a substantially curvilinear central 
portion 40a in the form of a coil, and two substantially 
straight portions 40b extending therefrom at substantial- 
ly 180° to each other. The second, shown in Figure 7b 
is a spring member 42 comprising a substantially curvi- 
linear portion 42a, comprising a coil as for the previous 
embodiment, with two substantially straight portions 42b 
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extending therefrom at an angle of approximately 120° 
to each other. The third embodiment, shown in Figure 
7c, comprises a spring member 44 having a central sub- 
stantially curvilinear portion 44a comprising a coil as 
previously, and two substantially straight portions 44b 
extending therefrom, but this time at approximately 0° 
to each other and substantially parallel. It will be appre- 
ciated that the spring members 40, 42 and 44 are shown 
unloaded, rather than as they would be after implanta- 
tion with the patient in a normal rest position, by which 
time they would be loaded. 

[0046] In each of the embodiments of spring member 
40, 42 and 44 the substantially straight portions 40b, 42b 
and 44b are substantially coplanar, in that they are as 
close to coplanar as can be achieved when the substan- 
tially curvilinear portions 40a, 42a and 44a comprise 
coils. 

[0047] The embodiments of assemblies according to 
the invention described and discussed thus far are for 
use between two adjacent vertebral bodies. Such em- 
bodiments can be used across adjacent motion seg- 
ments, as illustrated in Figure 8, if more than one motion 
segment requires stabilisation. In such cases the pedi- 
cle screw 20 located in the middle of the three vertebral 
bodies 14 has a modified fixation mechanism which can 
receive and secure the substantially straight portion of 
two spring members 18. 

[0048] It is also possible for embodiments of assem- 
blies according to the invention to be appropriate for use 
across more than a single motion segment. One such 
example, for use across two motion segments, is illus- 
trated in Figure 9 in which three vertebral bodies are 
shown referenced 12, 14 and 14'. A pedicle screw 20 is 
inserted into the upper most vertebral body 1 2, and into 
the lower most vertebral body 1 4'. A spring member 46, 
substantially of the form of the spring member 1 8 but of 
larger dimension, is secured between the two pedicle 
screws 20. Spring member 18 will be longer than em- 
bodiments previously described, and may be as long as 
110mm or 100mm. 

[0049] The exact design of spring members for use in 
a particular case will depend on a large number of fac- 
tors. These will include the sizes of the vertebral bodies, 
the number of motion segments requiring stabilisation, 
and the particular condition being treated. 
[0050] In the present specification -comprises" 
means "includes or consists of and "comprising" means 
"including or consisting of". 

[0051] The features disclosed in the foregoing de- 
scription, or the accompanying drawings, expressed in 
their specific forms or in terms of a means for performing 
the disclosed function, or a method or process for at- 
taining the disclosed result, as appropriate, may, sepa- 
rately, or in any combination of such features, be utilised 
for realising the invention in diverse forms thereof, as 
long as this is covered by the claims. 
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Claims 

1 . An assembly for the stabilisation of vertebral bodies 
of the spine comprising: 

5 

a pair of pedicle screws (20) each having a 
threaded shaft (20a) with a tapering first end 
(20b) for introduction into a vertebral body and 
a head portion (20c) with a second end (20d), 
w a spring member (40, 42, 44) having first and 

second ends, substantially straight portions 
(40b, 42b, 44b) adjacent each end and a sub- 
stantially curvilinear central portion (40a, 42a, 
44a) therebetween, the straight portions (40b, 
is 42b, 44b) and the substantially curvilinear cen- 

tral portion (40a, 42a, 42b) being substantially 
coplanar; and 

a pair of fixation mechanisms (26) for securing 
the first and second ends of the spring member 
20 (40, 42, 44) to the pair of pedicle screws (20), 

and 

characterised in that the substantially curvilinear 
central portion (40a, 42a, 44a) of the spring member 
25 is a coil. 

2. An assembly according to any one of the preceding 
claims characterised in that the substantially cur- 
vilinear portion (40a, 42a, 44a) of the spring mem- 

30 ber (40, 42, 44) has a radius of curvature in the 
range 3 to 17 mm. 

3. An assembly according to claim 2 characterised in 
that the substantially curvilinear central portion 

35 (40a, 42a, 44a) of the spring member (40, 42, 44) 
has a radius of curvature in the range 5 to 15 mm. 

4. An assembly according to any one of the preceding 
claims characterised in that the substantially 

40 straight portions (40b, 42b, 44b) of the spring mem- 
ber (40, 42, 44) are at an angle to each other in the 
range 0 to 180°. 

5. An assembly according to claim 4 characterised in 
45 the substantially straight portions (40b, 42b, 44b) of 

the spring member (40, 42, 44) are at an angle to 
each other in the range 90 to 180 degrees. 

6. An assembly according to any one of claims 1 to 3 
so characterised in that the substantially straight por- 
tions (40b, 42b, 44b) of the spring member (40, 42, 
44) are coaxial with each other. 

7. An assembly according to any one of claims 1 to 3 
55 characterised in that the substantially straight por- 
tions (40b, 42b, 44b) of the spring member (40, 42, 
44) are parallel to each other. 
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8. An assembly according to any one of the preceding 
claims characterised in that the spring member 
(40, 42, 44) is formed from wire. 

9. An assembly according to any one of the preceding 5 
claims characterised in that the spring member 
(40, 42, 44) has a diameter in the range 1 to 6 mm. 

10. An assembly according to claim 11 characterised 

in that the spring member (40, 42, 44) has a diam- 10 
eter in the range 2 to 5 mm. 

1 1 . An assembly according to any one of the preceding 
claims characterised in that at least the parts of 
the substantially straight portions (40b, 42b, 44b) *5 
adjacent the ends of the spring member (40, 42, 44) 
are of a greater cross-sectional area than that of the 
substantially central curvilinear portion (40a, 42a, 
44a). 

20 

12. An assembly according to any one of claims 1 to 1 0 
characterised in that it further comprises a pair of 
sleeves (38), one on each of the substantially 
straight portions (40b, 42b, 44b), to effectively in- 
crease the external diameter of at least a part of 25 
each of the substantially straight portions (40b, 42b, 
44b). 

13. An assembly according to claim 1 2 characterised 

in that the sleeves (38) have an external diameter 30 
in the range 5 mm to 8 mm. 

14. An assembly according to any one of the preceding 
claims characterised in that the spring member 
(40, 42, 44) is round in cross section. 35 

15. An assembly according to any one of claims 1 to 1 3 
characterised in that the spring member (40, 42, 
44) is square or rectangular in cross section. 

40 

16. An assembly according to any one of the preceding 
claims characterised in that the spring member 
(40, 42, 44) is formed from titanium or stainless 
steel. 

45 

1 7. An assembly according to any one of the preceding 
claims characterised in that the threaded shaft 
portions (20a) of the pedicle screws (20) have 
lengths in the range 30 to 60 mm. 

50 

18. An assembly according to claim 1 7 characterised 
in that the threaded shaft portions (20a) of the pedi- 
cle screws (20) have lengths in the range 35 to 55 
mm. 

55 

19. An assembly according to any one of the preceding 
claims characterised in that the pedicle screws 
(20) are formed from titanium. 



20. An assembly according to any one of the preceding 
claims characterised in that the spring member 
(40, 42, 44) is specifically adapted for stabilisation 
of two adjacent vertebral bodies of the spine, that 
is one motion segment. 

21. An assembly according to claim 20 characterised 
in that the spring member (40, 42, 44) has a length 
in the range 20 to 65 mm. 

22. An assembly according to claim 21 characterised 
in that the spring member (40, 42, 44) has a length 
in the range 25 to 60 mm. 

23. An assembly according to any one of claims 1 to 1 9 
characterised in that, the spring member (40, 42, 
44) is specifically adapted for stabilisation of three 
vertebral bodies of the spine, that is two motion seg- 
ments. 

24. An assembly according to claim 23 characterised 
in that the spring member (40, 42, 44) has a length 
in the range 50-110 mm. 

25. An assembly according to claim 24 characterised 
in that the spring member (40, 42, 44) has a length 
in the range 60-100 mm. 



Patentanspruche 

1. Vorrichtung zum Stabilisieren von Wirbelkorpem 
der Wirbelsaule mit: 

einem Paar Stielschrauben (20), die jeweils ei- 
nen mit einem Gewinde versehenen Schaft 
(20a) mit einem verjungten ersten Ende (20b) 
zum Einfuhren in einen Wirbelkorper und einen 
Kopfabschnitt (20c) mit einem zweiten Ende 
(20d) aufweisen, 

einem Federelement (40, 42, 44) mit einem er- 
sten Ende und einem zweiten Ende, wobei im 
Wesentlichen gerade Abschnitte (40b, 42b, 
44b) an jedes Ende angrenzen und wobei ein 
im Wesentlichen krummliniger mittiger Ab- 
schnitt (40a, 42a, 44a) dazwischen angeordnet 
ist, wobei die geraden Abschnitte (40b, 42b, 
44b) und der im Wesentlichen krummlinige mit- 
tige Abschnitt (40a, 42a, 42b) im Wesentlichen 
koplanar sind, und 

einem Paar Befestigungseinrichtungen (26) 
zum Befestigen des ersten Endes und des 
zweiten Endes des Federelementes (40, 42, 
44) an dem Paar Stielschrauben (20), 

dadurch gekennzeichnet, dass der im Wesentli- 
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chen krummlinige mittige Abschnitt (40a, 42a, 44a) 
des Federeiementes eine Federwendel ist. 

2. Vorrichtung nach einem der vorangehenden An- 
spruche, dadurch gekennzeichnet, dass der im 
Wesentlichen krummlinige Abschnitt (40a, 42a, 
44a) des Federeiementes (40, 42, 44) einen Krum- 
mungsradius in dem Bereich von 3 bis 17 mm auf- 
weist. 

3. Vorrichtung nach Anspruch 2, dadurch gekenn- 
zeichnet, dass der im Wesentlichen krummlinige 
mittige Abschnitt (40a; 42a, 44a) des Federeiemen- 
tes (40, 42, 44) einen Krummungsradius in dem Be- 
reich von 5 bis 15 mm aufweist. 

4. Vorrichtung nach einem der vorangehenden An- 
spruche, dadurch gekennzeichnet, dass die im 

Wesentlichen geraden Abschnitte (40b, 42b, 44b) 
des Federelements (40, 42, 44) einen Winkel ein- 
schlieBen, der in dem Bereich von 0° bis 180° liegt. 

5. Vorrichtung nach Anspruch 4, dadurch gekenn- 
zeichnet, dass die im Wesentlichen geraden Ab- 
schnitte (40b, 42b, 44b) des Federeiementes (40, 
42, 44) einen Winkel einschlieBen, der in dem Be- 
reich von 90° bis 180° liegt. 

6. Vorrichtung nach einem der Anspruche 1 bis 3, da- 
durch gekennzeichnet, dass die im Wesentlichen 
geraden Abschnitte (40b, 42b, 44b) des Federeie- 
mentes (40, 42, 44) koaxial zueinander sind. 

7. Vorrichtung nach einem der Anspruche 1 bis 3, da- 
durch gekennzeichnet, dass die im Wesentlichen 
geraden Abschnitte (40b, 42b, 44b) des Federeie- 
mentes (40, 42, 44) parallel zueinander sind. 

8. Vorrichtung nach einem der vorangehenden An- 
spruche, dadurch gekennzeichnet, dass das Fe- 
derelement (40, 42, 44) aus einem Draht gebildet 
ist. 

9. Vorrichtung nach einem der vorangehenden An- 
spruche, dadurch gekennzeichnet, dass das Fe- 
derelement (40, 42, 44) einen Durchmesser in dem 
Bereich von 1 bis 6 mm aufweist. 

10. Vorrichtung nach Anspruch 11, dadurch gekenn- 
zeichnet, dass das Federelement (40, 42, 44) ei- 
nen Durchmesser in dem Bereich von 2 bis 5 mm 
aufweist. 

11. Vorrichtung nach einem der vorangehenden An- 
spruche, dadurch gekennzeichnet, dass zumin- 
dest die Teilabschnitte der im Wesentlichen gera- 
den Abschnitte (40b, 42b, 44b), die an die Enden 
des Federeiementes (40, 42, 44) angrenzen, eine 



Querschnittsflache aufweisen, die groBer ist ais die 
Querschnittsflache des im Wesentlichen krummlini- 
gen mittigen Abschnitts (40a, 42a, 44a). 

5 12. Vorrichtung nach einem der Anspruche 1 bis 1 0, da- 
durch gekennzeichnet, dass die Vorrichtung des 
Weiteren ein Paar Hiilsen (38) aufweist, wobei je- 
weils eine Hulse auf jedem der im Wesentlichen ge- 
raden Abschnitte (40b, 42b, 44b) angeordnet ist, 

10 urn den auBeren Durchmesser von zumindest ei- 
nem Teilabschnitt von jedem der im Wesentlichen 
geraden Abschnitte (40b, 42b, 44b) wirksam zu ver- 

— groBern. - 

15 13. Vorrichtung nach Anspruch 12, dadurch gekenn- 
zeichnet, dass die Hiilsen (38) einen auBeren 
Durchmesser in dem Bereich von 5 bis 8 mm auf- 
weisen. 

20 14. Vorrichtung nach einem der vorangehenden An- 
spruche, dadurch gekennzeichnet, dass das Fe- 
derelement (40, 42, 44) im Querschnitt rund ist. 

15. Vorrichtung nach einem der Anspruche 1 bis13,da- 
25 durch gekennzeichnet, dass das Federelement 

(40, 42, 44) im Querschnitt quadratisch Oder recht- 
eckig ist. 

16. Vorrichtung nach einem der vorangehenden An- 
30 spriiche, dadurch gekennzeichnet, dass das Fe- 
derelement (40, 42, 44) aus Titan Oder Edelstahl 
hergestellt ist. 

17. Vorrichtung nach einem der vorangehenden An- 
35 spriiche, dadurch gekennzeichnet, dass die mit 

einem Gewinde versehenen Schaftabschnitte (20a) 
der Stielschrauben (20) Langen in dem Bereich von 
30 bis 60 mm aufweisen. 

40 18. Vorrichtung nach Anspruch 17, dadurch gekenn- 
zeichnet, dass die mit einem Gewinde versehenen 
Schaftabschnitte (20a) der Stielschrauben (20) 
Langen in dem Bereich von 35 bis 55 mm aufwei- 
sen. 

45 

19. Vorrichtung nach einem der vorangehenden An- 
spruche, dadurch gekennzeichnet, dass die Stiel- 
schrauben (20) aus Titan hergestellt sind. 

so 20. Vorrichtung nach einem der vorangehenden An- 
spruche, dadurch gekennzeichnet, dass das Fe- 
derelement (40, 42, 44) speziell zum Stabilisieren 
von zwei benachbarten Wirbelkorpern der Wirbel- 
saule, d. h. zum Stabilisieren eines Bewegungsseg- 

55 ments, angepasst ist. 

21. Vorrichtung nach Anspruch 20, dadurch gekenn- 
zeichnet, dass das Federelement (40, 42, 44) eine 
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Lange in dem Bereich von 20 bis 65 mm aufweist. 

22. Vorrichtung nach Anspruch 21 , dadurch gekenn- 
zeichnet, dass das Federelement (40, 42, 44) eine 
Lange in dem Bereich von 25 bis 60 mm aufweist. 

23. Vorrichtung nach einem der Anspruche 1 bis 1 9, da- 
durch gekennzeichnet, dass das Federelement 
(40, 42, 44) speziell zum Stabilisieren von drei Wir- 
belkorpern der Wirbelsaule, d. h. zum Stabilisieren 
von zwei Bewegungssegmenten, angepasst ist. 

24. Vorrichtung nach Anspruch 23, dadurch gekenn- 
zeichnet, dass das Federelement (40, 42, 44) eine 
Lange in dem Bereich von 50 bis 11 0 mm aufweist. 

25. Vorrichtung nach Anspruch 24, dadurch gekenn- 
zeichnet, dass das Federelement (40, 42, 44) eine 
Lange in dem Bereich von 60 bis 100 mm aufweist. 



Revendications 

1 . Ensemble pour la stabilisation de corps vertebraux 
de la colonne vertebrale comprenant : 

une paire de vis pediculaires (20), chacune 
ayant une tige filetee (20a) avec une premiere 
extremite conique (20b) pour Introduction 
dans un corps vertebral, et une partie de tete 
(20c) avec une seconde extremite (20d), 
un element a ressort (40, 42, 44) ayant des pre- 
miere et seconde extremites, sensiblementdes 
parties rectilignes (40b, 42b, 44b) adjacentes k 
chaque extremite et une partie centrale sensi- 
blement curviligne (40a, 42a, 44a) entre celles- 
ci, les parties rectilignes (40b, 42b, 44b) et la 
partie centrale sensiblement curviligne (40a, 
42a, 42b) etant sensiblement coplanaires ; et 
une paire de mecanismes de fixation (26) pour 
immobiliser les premiere et seconde extremites 
de I'element a ressort (40, 42, 44) k la paire de 
vis pediculaires (20), 

caracterise en ce que la partie centrale sensible- 
ment curviligne (40a, 42a, 44a) de I'element k res- 
sort est une spire. 

2. Ensemble seion une quelconque des revendica- 
tions precedentes, 

caracterise en ce que la partie sensiblement cur- 
viligne (40a, 42a, 44a) de I'element a ressort (40, 
42, 44) a un rayon de courbure compris dans la pla- 
ge entre 3 et 1 7 mm. 

3. Ensemble selon la revendication 2, caracterise en 
ce que la partie centrale sensiblement curviligne 
(40a, 42a, 44a) de I'element a ressort (40, 42, 44) 
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a un rayon de courbure compris dans la plage entre 
5 et 15 mm. 

4. Ensemble selon une quelconque des revendica- 
5 tions precedentes, caracterise en ce que les par- 
ties sensiblement rectilignes (40b, 42b, 44b) de 
I'element k ressort (40, 42, 44) forment I'une par 
rapport a I'autre un angle compris dans la plage en- 
tre Oet 180°. 

10 

5. Ensemble selon la revendication 4, 
caracterise en ce que les parties sensiblement 
rectilignes (40b, 42b, 44b) de I'element a ressort 
(40, 42, 44) forment I'une par rapport a I'autre un 

15 angle compris dans la plage entre 90 et 180°. 

6. Ensemble selon une quelconque des revendica- 
tions 1 k 3, 

caracterise en ce que les parties sensiblement 
20 rectilignes (40b, 42b, 44b) de I'element a ressort 
(40, 42, 44) sont coaxiales I'une par rapport a 
I'autre. 

7. Ensemble selon une quelconque des revendica- 
25 tions 1 a 3, 

caracterise en ce que les parties sensiblement 
rectilignes (40b, 42b, 44b) de I'element a ressort 
(40, 42, 44) sont paralleles I'une par rapport a 
I'autre. 

30 

8. Ensemble selon une quelconque des revendica- 
tions precedentes, caracterise en ce que I'element 
a ressort (40, 42, 44) est realise a partir d'un f il me- 
tailique. 

35 

9. Ensemble selon une quelconque des revendica- 
tions precedentes, caracterise en ce que I'element 
a ressort (40, 42, 44) a un diametre compris dans 
la plage entre 1 et 6 mm. 

40 

10. Ensemble selon la revendication 9, 
caracterise en ce que I'element a ressort (40, 42, 
44) a un diametre compris dans la plage entre 2 et 
5 mm. 

45 

11. Ensemble seion une quelconque des revendica- 
tions precedentes, 

caracterise en ce qu'au moins les portions des 
parties sensiblement rectilignes (40b, 42b, 44b) ad- 
50 jacentes aux extremites de I'element a ressort (40, 
42, 44) ont une aire en coupe transversale plus 
grande que celle de ia partie centrale sensiblement 
curviligne (40a, 42a, 44a). 

55 12. Ensemble selon une quelconque des revendica- 
tions 1 a 10, caracterise en ce qu'il comprend une 
paire de manchons (38), un sur chacune des parties 
sensiblement rectilignes (40b, 42b, 44b), pour aug- 
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menter efficacement le diametre externe d'au 
moins une portion de chacune des parties sensible- 
ment rectilignes (40b, 42b, 44b). 

13. Ensemble selon la revendication 12, 
caracterise en ce que les manchons (38) ont un 
diametre externe compris dans la plage entre 5 mm 
et 8 mm. 

14. Ensemble selon une quelconque des revendica- 
tions precedentes, 

caracterise en ce que I'element a ressort (40, 42, 
44) est rond en coupe transversale. 

15. Ensemble selon une quelconque des revendica- 
tions 1 a 13, 

caracterise en ce que I'element k ressort (40, 42, 
44) est carre ou rectangulaire en coupe transversa- 
le. 

16. Ensemble selon une quelconque des revendica- 
tions precedentes, 

caracterise en ce que I'element a ressort (40, 42, 
44) est realise a partir de titane ou d'acier inoxyda- 
ble. 



10 
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20 



25 



23. Ensemble selon une quelconque des revendica- 
tions 1 a 19, 

caracterise en ce que I'element a ressort (40, 42, 
44) est specifiquement adapte a la stabilisation de 
trois corps vertebraux de la colonne vertebrale, 
c'est-a-dire deux segments de mouvement. 

24. Ensemble selon la revendication 23, 
caracterise en ce que I'element a ressort (40, 42, 
44) a une longueur comprise dans la plage entre 
50-110 mm. 

25. Ensemble selon la revendication 24, 
caracterise en ce que I'element a ressort (40, 42, 
44) a une longueur comprise dans la plage entre 
60-100 mm. 



17. Ensemble selon une quelconque des revendica- 
tions precedentes, 

caracterise en ce que les parties a tige filetee 
(20a) des vis pediculaires (20) ont des longueurs 30 
comprises dans la plage entre 30 et 60 mm. 

18. Ensemble selon la revendication 17, 
caracterise en ce que les parties a tige filetee 
(20a) des vis pediculaires (20) ont des longueurs 35 
comprises dans la plage entre 35 et 55 mm. 



19. Ensemble selon une quelconque des revendica- 
tions precedentes, 

caracterise en ce que les vis pediculaires (20) sont 
realisees en titane. 



40 



20. Ensemble selon une quelconque des revendica- 
tions precedentes, 

caracterise en ce que I'element a ressort (40, 42, 
44) est specifiquement adapte a la stabilisation de 
deux corps vertebraux adjacents de la colonne ver- 
tebrale, c'est-a-dire un segment de mouvement. 



45 



21. Ensemble selon la revendication 20, 

caracterise en ce que I'element a ressort (40, 42, 
44) a une longueur comprise dans la plage entre 20 
et 65 mm. 



50 



22. Ensemble selon la revendication 21 , 

caracterise en ce que I'element a ressort (40, 42, 
44) a une longueur comprise dans la plage entre 25 
et 60 mm. 



55 
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